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Executive summary

Climate adaptation is an inevitable need and investment
opportunity. Research on climate-related investment
opportunities has largely focused on decarbonisation,
reflecting the urgent need to transition to a lower-carbon
global economy. In contrast, climate adaptation has
received comparatively less attention, partly due to the
misperception that it is primarily the responsibility of national
governments. Yet as the physical impacts of climate change
escalate, adaptation will need to scale across all levels of
society, from governments and businesses to communities
and households. This creates a vital role for the private
sector in strengthening economic and community resilience
to physical climate risks. Companies offering adaptation
solutions are thus emerging as a complementary and
increasingly investible part of the broader climate response.

In partnership with Bain & Company, we reviewed industry
and scientific studies to identify the climate adaptation
solutions most relevant to private sector investors. Our
research was augmented by interviews with experts across
a range of fields, including industry practitioners, climate
scientists, insurers, and weather modellers, for a more
holistic assessment of the size and nature of the opportunity.

We examined a broad investment universe before narrowing
our focus on a select group of adaptation solution
categories. Within this set, we identified emerging and more
established solutions to develop early-stage estimates of the
potential investment opportunity, both current and future.
We sized their total addressable market (TAM), quantified
their potential investment value, and evaluated the
proportion of market revenue driven by climate change.

Our study revealed five key findings:
¢ Global annual revenues from a select set of climate

adaptation solutions are projected to grow from
US$1 trillion (tn) today to US$4tn by 2050 in our
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Base Case.’ Of this, we estimate US$2tn will be
incremental revenue growth driven by global
warming—a factor not typically accounted for in
current industry forecasts.

The corresponding investment opportunity set
across public and private debt and equity is expected
to increase from US$2tn today to US$9tn by 2050,
with US$3tn representing an incremental increase
attributable to global warming. While our model
conservatively assumes adaptation demand will be
reactionary, greater awareness of physical risks may
prompt a shift to anticipatory action, accelerating
revenue growth and related investment opportunities
before 2050.

The opportunity remains significant regardless
of climate scenario. Variation in estimated value is
+/-4% across scenario bookend, 2 as projected
temperature differences over the next 25 years are
minimal across scenarios.® This suggests investors
can build conviction in this space without needing to
predict the precise climate pathway.

In our Base Case, we expect adaptation revenues
in 2050 to exceed projections based on historical
trends by 61%. This upside surprise reflects the
difficulty of translating climate science into long-term
business implications. Most financial planning and
analysis (FP&A) teams and sell-side analysts
continue to rely on historical data for forecasting.
This information gap presents long-term investors
with a unique opportunity to invest in a space where
company earnings may positively surprise as
demand for adaptation solutions increases.

The inevitable need for climate adaptation will
fuel growth across both established and
emerging solutions. Our analysis suggests that

" Our Base Case is the United Nations Intergovernmental Panel for Climate Change’s (UN
IPCC) SSP2-4.5 scenario from the Sixth Assessment Report (AR6), which is approximately a
2.7°C scenario, a temperature outcome estimated by the Climate Action Tracker based on

current policies and actions.

2 The bookend climate scenarios referred to here are the UN IPCC’s AR6 SSP1-1.9 scenario
(or what most would refer to as a net zero by 2050 scenario that achieves below 1.5°C) and

the SSP5-8.5 scenario (or what most refer to as a failed transition that exceeds 4°C).
3 The severity of the physical impacts of global warming diverge greatly only after 2050.
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climate adaptation will foster technological
innovation (e.g. weather intelligence) while boosting
the adoption of mature technologies (e.g. weather-
resilient building materials). Together, these
dynamics create investment opportunities across
traditional and emerging industries.

While decarbonisation remains essential to mitigating
emissions, our research highlights climate adaptation as
a complementary investment theme—one that is gaining
importance as the physical impacts of climate change
become more pronounced. Both offer valuable
opportunities for long-term investors, addressing
different but urgent dimensions of the climate challenge.

Introduction

Global warming is accelerating. Temperatures in 2024
reached record highs in our 175-year observational record,
averaging 1.5°C above the pre-industrial average from
1850-1900.4 The frequency and severity of extreme weather
events are increasing, having caused US$4tn in reported
economic losses over the last five decades.®

Governments, businesses, and households will need to find
ways to survive and thrive in a world characterised by rising
physical climate risks, driving greater demand for climate
adaptation solutions.

Research on investment opportunities related to climate
change has typically focused on decarbonisation. Few
studies have examined climate adaptation solutions from a
private sector investor's perspective, partly because of the
misperception that adaptation is mainly a government
responsibility. In contrast, we believe that companies
offering these solutions present promising investment

4 European Commission Copernicus Programme (2025). Copernicus: 2024 is the first year to

exceed 1.5°C above pre-industrial level

5 World Meteorological Organization (2023). Atlas of Mortality and Economic Losses from

Weather, Climate and Water-related Hazards (1970-2021).
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opportunities, enabling investors to contribute to building
economic and community resilience.

In partnership with Bain & Company, we reviewed industry
and scientific studies to better understand the investment
opportunities in climate adaptation solutions. Additionally,
we interviewed experts across a range of fields, including
industry practitioners, climate scientists, insurers, and
weather modelers. This enabled us to assess climate
adaptation opportunities more holistically, drawing on
insights from multiple industries and disciplines.

We examined 21 discrete climate adaptation solutions,
sized their TAM, and quantified their investment value.
Additionally, we introduced the concept of “Climate Elasticity
of Demand” to evaluate the proportion of market revenue
driven by climate change—a factor not fully accounted for
by industry experts.

This paper is divided into three parts:

i) Methodology

i) Key findings

iii) Select climate adaptation solution examples

Sizing the Inevitable Investment Opportunity: Climate Adaptation



Section I: Methodology

The universe of climate adaptation solutions is vast, with the
Climate Bonds Initiative identifying over 1,400 solutions in
its pioneering Climate Bonds Resilience Taxonomy
(CBRT). & Unlike decarbonisation, definitions of climate
adaptation solutions are still evolving. Many solutions serve
dual purposes, addressing both emissions mitigation and
climate adaptation.

To navigate this complexity and focus our research, we
developed a methodology to curate the most critical climate
adaptation solutions, size their revenue TAMs, and quantify
the value of selected investment opportunities (Figure 1).

Figure 1: Steps to size the demand for critical adaptation solutions

Hazard
materiality
assessment

Identifying the most material physical climate hazards
across climate scenarios and regions

I
\ /

Assessing commercial attractiveness, substitution risk
sociopolitical acceptance.

~ Solution
screening

Sizing revenue TAMs under different

71| Revenue r !
climate scenarios

_| TAM sizing
Investment
value sizing

1. Hazard materiality assessment: We analysed past
economic impacts 7 and projected increases in the

Sizing investment values
under different climate
scenarios

frequency and intensity of climate events?® to identify the
most economically material chronic and acute climate
hazards by region. This led us to prioritise five hazard

6 Climate Bonds Resilience Programme.

7 Historical analysis is based on cumulative global economic losses caused by climate events
based on data from EM-DAT.

8 Forward-looking assessments use a combination of assessments from the IPCC and
discussion with industry experts, such as climate modellers, insurers, etc.
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categories—storm, flood, wildfire, heat stress, and water
stress—which are expected to drive substantial future
adaptation spending across major economies, including
both developed and emerging markets.

Solution screening: Using the CBRT as a starting
framework, we initially identified over 1,400 adaptation
solutions. We then applied additional criteria to ensure
minimal maladaptation risks,® minimal harm to other
global sustainability objectives, and relevance to the key
climate hazards identified. This led to a refined list of
~B600 solutions. Further curation focused on selecting
tangible adaptation products and services, rather than
adaptation measures driven by societal or behavioural
changes and policy interventions. This resulted in ~50
potential solution categories. Solutions with significant
overlap with climate mitigation (primarily nature-based
solutions) were omitted to focus on “pure-play”
adaptation solutions as much as possible, which were
then assessed for relative investment attractiveness™.
This narrowed the list down to 14 climate adaptation
solution categories, which were further granularised into
21 discrete products and services. (See Appendix,
Figure 7, for more details.)

Revenue TAM sizing: Revenue TAMs for solutions
identified above were modelled for the 2024-2050 period
across four climate scenarios (Figure 2).

9 Maladaptation refers to actions or strategies intended to enhance resilience to climate
change that inadvertently increase vulnerability or exacerbate existing problems.

0 We assessed investment attractiveness across five key dimensions: presence of clear
buyers, scalability and growth potential, climate elasticity of demand, substitution risk and

sociopolitical acceptance.
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Figure 2: Climate scenarios

Scenarios Description

ESiE o CHICTEIEINE < Models projected demand for climate adaptation solutions assuming no
Reference Scenario further global warming beyond current conditions.

The below three scenarios incorporate demand from the Reference Scenario and
additional demand created due to climate change.

* Reflects global warming outcomes based on current climate policies, with
Base Case warming projected to reach 2.7°C by end of century. Aligns with IPCC’s
SSP2-4.5 scenario.

Low Case * Assumes a 2050 net-zero pathway, leading to 1.4°C warming by the end
of century. Aligns with IPCC’s SSP1-1.9 scenario.
High Case * Reflects failure in global transition towards green economy, leading to a
g >4°C warming outcome. Aligns with IPCC’s SSP5-8.5 scenario.

Modelling the additional revenue demand driven by rising
temperatures comes with challenges, as it requires an

interdisciplinary approach of blending scientific evidence
with traditional industry knowledge. While our Reference
Scenario incorporates the latter, we introduced a new
modelling element to forecast demand for our three climate
change scenarios (Base Case, Low Case, and High Case)
through the novel concept of “Climate Elasticity of
Demand”. This measures how global warming affects the
demand for goods and services, taking into account four key
components explained in Figure 3. For a detailed example
of how Climate Elasticity of Demand is calculated, please
refer to Figure 8 in our Appendix, which illustrates the
methodology for a theoretical hazard labeled 'Climate
Hazard X'

" Our Base Case scenario aligns with GIC’s ‘Too Little Too Late’ scenario, while the Low
Case corresponds to GIC’s ‘Net Zero’ scenario, and the High Case reflects GIC'’s ‘Failed
Transition’ scenario. More details on GIC’s climate scenarios can be found in The GIC
Climate Signposts: An Investor Tool for Navigating an Uncertain Future (2023).
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Figure 3: Components of our Climate Elasticity of Demand

Impact on Impact on Relative d'lanz]:ri
hazard hazard exposure passg—
frequency intensity factor ST A
Factors in Factors in Economic impact Accounts for
increase in increase in multiplier to existing
frequency of intensity of account for asset adaptation
climate hazards climate hazards value at risk measures in place
driven by driven by exposure to which reduce
temperature rise. temperature rise. hazards. hazard impacts.

Source: GIC Sustainability Office, Bain & Company

4. Investment value sizing: We leveraged a
comprehensive and granular company fundamentals
database, > and information from company annual
reports, websites, and investor presentations. By
distilling this data with a combination of large language
model (LLM) and human analysis, we built comparable
baskets of listed companies with substantial revenue
exposure to the 21 discrete climate adaptation solutions.
For each basket, we analysed historical valuation
multiples at the solution level to translate future revenue
TAM estimates into estimated investment value.'®

2 This database included ~49,000 entities, their business descriptions, revenue segmentation
by products and valuation multiples.
3 Investment value refers to enterprise value (including both debt and equity).

Sizing the Inevitable Investment Opportunity: Climate Adaptation
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Section II: Key findings

In our Base Case, the revenue TAM for our curated set of
climate adaptation solutions is projected to grow from
approximately US$1tn today to US$4tn by 2050. Of this,
we estimate US$2tn will be incremental revenue growth
driven by global warming—a factor not widely incorporated
into current industry forecasts.

On average, revenue growth is expected to accelerate
most significantly from 2040 onwards as physical climate
risks intensify, although the timing of this acceleration varies
by climate adaptation solution. For example, fire-resistant
and wind-resistant building components may experience
earlier accelerated growth due to the already high severity of
underlying climate hazards and currently low adoption rate of
these solutions.

The corresponding value of the investment opportunity, in
enterprise value terms, is estimated to increase from
US$2tn today to US$9tn by 2050, with US$3tn attributed to
incremental growth driven by global warming.

As compared to the Base Case, the Low Case and High Case
climate scenarios show a variation of +/-4% in the
estimated value of the investment opportunity by 2050.

This small variation arises because the anticipated
differences in global warming across scenarios are minimal
over the next 25 years, with the most divergence between
scenarios expected to materialise in the second half of the
century (Figure 4). This means investors can build
conviction in climate adaptation without needing to
predict the precise climate scenario that will unfold
between now and 2050.

Sizing the Inevitable Investment Opportunity: Climate Adaptation
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Figure 4: Global warming pathways in climate change scenarios
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Source: GIC Sustainability Office analysis, Bain & Company, IPCC

In our Base Case, we expect 2050 revenues to exceed
forecasts based on historical trends by 61% (Figure 5).
This upside surprise stems from the challenge of translating
climate science into long-term business implications. Most
financial planning & analysis (FPA) teams and sell-side
analysts continue to rely on historical data for forecasting.
This information gap creates a unique opportunity for long-
term investors to invest in a space where company earnings
may positively surprise as demand for climate adaptation
solutions grows.

Although estimates in Figure 5 conservatively assume
demand to be reactionary (e.g. demand will follow rising
temperatures as they occur), increasing awareness of
physical risks may lead to a more anticipatory response. This
shift would accelerate expected growth in demand, creating
stronger near-term tailwinds for solution providers well ahead
of 2050.

Sizing the Inevitable Investment Opportunity: Climate Adaptation 13
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Figure 5: Revenue TAM forecasts for adaptation solutions
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Source: GIC Sustainability Office analysis, Bain & Company

Continued global warming is expected to drive growth
opportunities across all the adaptation solution categories we
assessed. We expect this to happen through a combination
of technological innovation from emerging solutions
(e.g. weather intelligence) and increased adoption of
traditional solutions that will become increasingly more
relevant (e.g. weather resilient building materials).

Sizing the Inevitable Investment Opportunity: Climate Adaptation 14
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Figure 6: Base Case scenario investment value and revenue growth
by 2050 across adaptation solution groups
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Source: GIC Sustainability Office analysis, Bain & Company
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Section III: Select climate
adaptation solution examples

Climate adaptation is set to create opportunities across both
established and emerging solutions. Below, we highlight
examples of emerging solutions driven by technological
innovation, such as weather intelligence, and mature
solutions expected to see increased adoption, such as wind-
resistant  building components and flood-resistant
construction materials.

Weather intelligence solutions transform weather data into
actionable insights for various industries and applications.
For example, they can help optimise flight routes, forecast
renewable energy generation, and assist agricultural
businesses with irrigation and harvesting planning. Climate
change and physical risks necessitate complex analysis of
diverse data sources, driving demand for companies that
provide intelligence and analytics solutions. Although the
market is currently nascent and relatively small, we forecast
annual revenues for weather intelligence to grow 16-fold to
over US$40 billion (bn) by 2050, making it one of the fastest-
growing segments in our analysis.

Wind-resistant building components enhance resilience
against storms and hurricanes, which accounted for over
55% of global economic damages from climate-related
events between 2000 and 2024.'* Solutions include high-
strength doors and windows, reinforced roofs, and structural
reinforcement products that increase the structural integrity
of buildings. Global adoption of these products has been
relatively inconsistent due to a lack of strong and
comprehensive regulations. However, we forecast demand
for these products to exceed US$650bn by 2050, up from
around US$40bn currently, driven by growing requirements
from insurers, the introduction of more stringent building
codes, and increased consumer willingness to build
resilience against storms.

4 Analysis of EM-DAT data from GIC Sustainability Office and Bain & Company.

Sizing the Inevitable Investment Opportunity: Climate Adaptation 16



'iiiilr GIC ThinkSpace

Flood-resistant construction materials are designed to
prevent flood damage and include waterproof materials,
sealants, non-return valves, and permeable surfaces to
reduce surface runoff. Historically, floods have accounted for
approximately 30% of economic losses from climate-related
events'® and are expected to increase in both frequency and
intensity in the coming decades, particularly in Europe and
Asia. We forecast the market for flood-resistant materials to
exceed US$680bn by 2050, driven by factors similar to those
influencing demand for wind-resistant solutions. While
regulations for flood-proofing have been less comprehensive
and stringent than those for fire-resistant building materials,
we anticipate this will change as flood events become more
prevalent.

S Analysis of EM-DAT data from GIC Sustainability Office and Bain & Company.
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Conclusion

Climate adaptation is becoming both an unavoidable
necessity and a significant investment opportunity—one
that investors can no longer afford to overlook. As
climate-related physical risks increase, so too will demand for
adaptation solutions.

Our research indicates that the investment opportunity for
a select set of climate adaptation solutions could reach
US$9tn by 2050, with US$3tn driven by rising
temperatures—a value likely underestimated by industry
experts due to the challenges of translating climate science
into business implications. We conservatively assume
demand will be reactionary, with much of the growth
occurring beyond the next decade as temperatures rise.
However, if demand becomes anticipatory due to growing
awareness of physical risks, growth could accelerate
significantly before 2050.

Investors have analysed climate scenarios extensively for
decarbonisation investments. This is because climate
policies and technology costs vary widely across scenarios,
which have a profound impact on investments in companies
providing decarbonisation solutions.®

For climate adaptation solution providers, however, the
specific climate scenario matters less in the short to
medium term. Our analysis shows that over the next 25
years, the revenue TAM of climate adaptation solutions
varies only by +/-4% from the Base Case. Compared to
decarbonisation, the climate adaptation theme is less
exposed to volatility from climate policy developments.

To be clear, decarbonisation remains a significant investment
theme that addresses the critical need to reduce greenhouse
gas emissions and continues to offer valuable investment
opportunities. At the same time, our research highlights
climate adaptation as a substantial investment theme,

6 GIC ThinkSpace: Beyond Financing Gaps: Sizing the Decarbonisation Investment
Opportunity (2023)
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warranting a fair share of attention from private sector
investors seeking long-term, risk-adjusted returns.

Climate adaptation is a fast-changing space with scientists
advancing our understanding of climate hazards, engineers
improving or inventing new adaptation solutions, and
standard-setters creating new investment taxonomies. This
paper is not the final word on investing in this theme. Rather,
our intention is to connect climate science with industry
fundamentals, provide early insights into climate
adaptation solutions, and spark further discussion
among investors. As understanding of this area evolves, we
welcome your feedback and perspectives on this critical
investment opportunity.

Sizing the Inevitable Investment Opportunity: Climate Adaptation 19
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Figure 7: Screening process to identify priority adaptation solutions
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Figure 8: lllustrative overview of how climate elasticity of demand is

calculated for a theoretical ‘Climate Hazard X’
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All information is provided for information purposes only. All information and data contained in this document is obtained by GIC,
from sources believed by it to be accurate and reliable. Because of the possibility of human and mechanical error as well as other
factors, however, such information and data is provided “as is” without warranty of any kind. No member of GIC nor their
respective directors, officers, employees, partners or licensors make any claim, prediction, warranty or representation
whatsoever, expressly or impliedly, either as to the accuracy, timeliness, completeness, merchantability of any information or of
results to be obtained from the use of this document, including but not limited to the opinions, analysis, indexes, data and analytics,
or the fitness or suitability of this document for any particular purpose to which it might be put. Any representation of historical
data made available in this document is provided for information purposes only and is not a reliable indicator of future
performance.

No responsibility or liability can be accepted by any member of GIC nor their respective directors, officers, employees, partners
or licensors for (a) any loss or damage in whole or in part caused by, resulting from, or relating to any error (negligent or otherwise)
or other circumstance involved in procuring, collecting, compiling, interpreting, analysing, editing, transcribing, transmitting,
communicating or delivering any such information or data or from use of this document or links to this document or (b) any direct,
indirect, special, consequential or incidental damages whatsoever, even if any member of the GIC is advised in advance of the
possibility of such damages, resulting from the use of, or inability to use, such information.

No member of the GIC nor their respective directors, officers, employees, partners, or licensors provide investment advice and
nothing in this document should be taken as constituting financial or investment advice or recommendation or endorsement of
any asset or service provided by any person. No member of the GIC nor their respective directors, officers, employees, partners,
or licensors make any representation regarding the advisability of investing in any asset or whether such investment creates any
legal or compliance risks for the investor. A decision to invest in any such asset should not be made in reliance on any information
herein. Indexes cannot be invested in directly. Inclusion of an asset in an index is not a recommendation to buy, sell or hold that
asset nor confirmation that any particular investor may lawfully buy, sell, or hold the asset or an index containing the asset. The
general information contained in this publication should not be acted upon without obtaining specific legal, tax, and investment
advice from a licensed professional.

The information contained in this document should not be considered “research” as defined in recital 28 of the Commission
Delegated Directive (EU) 2017/593 of 7 April 2016 supplementing Directive 2014/65/EU of the European Parliament and of the
Council (“MiFID 11") and is provided for no fee.

This document may contain forward-looking assessments. These are based upon a number of assumptions concerning future
conditions that ultimately may prove to be inaccurate. Such forward-looking assessments are subject to risks and uncertainties
and may be affected by various factors that may cause actual results to differ materially. No member of GIC nor their licensors
assume any duty to and do not undertake to update forward-looking assessments.

No part of this document may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic,
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